and gained a County Scholarship in 1939. Leaving Torquay Grammar School as Head Boy, he joined Bristol Aeroplane Company at Filton in 1939. Because of the war, he had to remain at Filton until 1946, when at last he was able to take up his scholarship at King's College, London. In 1947 he obtained a first-class honours degree in mathematics and later a PhD studying under Professor George Temple, F.R.S., and Professor J. Semple. In 1941, Bill was awarded the Baden Powell Memorial Prize.
During his initial period in 1939-46 at the Bristol Aeroplane Co., Bill worked in the Aerodynamics Department and then the Stress and Project Offices on the Beaufort, Beaufighter, Buckingham and Brabazon aircraft and on Bristol gun turrets. He made a substantial contribution both aerodynamically and structurally to the design of the Brabazon, which was a very large aircraft.
In 1946 Bill married Margaret Nicholas Howells of Penllergaer, South Wales, who survives him with their three sons, Nicholas, John and David, and daughter Sian.
After his marriage and university studies, he moved to the Aircraft Research Laboratory (ARL), Melbourne, Australia, in 1948. He quickly developed his enduring interest in supersonic flight and published several papers on supersonic flow in Proceedings of The Royal Society and in Aeronautical Laboratory reports. Significantly, one of these, ARL Report A.69, was on the gust loading of delta-winged supersonic aircraft.
Dr Strang might perhaps have stayed very many years at the ARL, finding the research and recreational facilities in the country very much to his liking. However, Dr A.E. Russell went to Australia in 1951 and persuaded Strang that his destiny lay in design rather than research. Russell wanted him for his team of bright young men at Filton. This was a move that was to prove of great significance not only for the Filton team but also for Concorde.
Dr Strang returned to Filton as Deputy Head of the Guided Weapons Department and in the following year took charge of the Aerodynamics and Flight Research and Development Departments. From 1955 until the formation of the British Aircraft Corporation Ltd, Filton Division, in 1960, Strang was Chief Designer, Britannia, which, for its time, was a large aircraft originally intended for transatlantic service. The customer, an uncommercial mix of government and the old British Overseas Airways Corporation, chose a turbo-prop design in spite of the rapid development of long-range jet aircraft, so only a limited number of Britannias were built but they proved to be very durable. The Britannia was notable for the first civil use of pure servo-tabs for control surface actuation.
Bill's talents as a Chief Designer were quickly recognized and in 1956 he became involved with other projects such as the Bristol 192 expendable bomber. In 1956 when the STAC (Supersonic Transport Aircraft Committee) was formed, with representatives from seven aircraft companies together with the engine companies and government research establishments such as the Royal Aircraft Establishment, Bill was a significant force in forming their final conclusion that it was feasible to build a supersonic transport of slender delta-wing planform with aerodynamics based on the separated flow principle developed by Dietrich Kuchemann (F.R. S. 1963 ) and others at the Royal Aircraft Establishment during 1950-54. This work was strongly supported by Sir Arnold Hall, F.R.S., Morien (later Sir Morien) Morgan (F.R.S. 1972) and Mr Handel Davies, who all became increasingly convinced that it would be possible to develop a supersonic civil transport, although some doubts were expressed about the economics of such a venture.
To explore this possibility, the Filton team was given partial funding for what amounted to a feasibility study for an aircraft to carry 130 passengers for 3000 miles at Mach 2.2 (M = 2.2), possibly in collaboration with France and/or the USA. Filton already had a contract for an all-steel supersonic research aircraft, the Type 188, which first flew in April 1962, and this experience convinced the team that a civil supersonic transport should be limited to a speed consistent with the use of aluminium alloys. To check the in-flight handling characteristics of the new type of wing proposed by Kuchemann, the Filton team was also given a contract to modify one of the two Fairey Delta supersonic research aircraft; the resulting Bristol Type 221 first flew on 1 May 1964 and pilots were pleasantly surprised by its general handling characteristics. Bill's earlier research into supersonic flow in 1948-51 at the Aeronautical Research Laboratory in Australia was ideal preparation for this work. All this gave Bill valuable expertise and management experience for his tasks on Concorde.
When British Aircraft Corporation (BAC) was constituted in 1960, Dr Strang was appointed a director and Chief Engineer of the Filton Division, which was formed from the aircraft design and manufacturing parts of the Bristol Aeroplane Co. Ltd. At this time the possibility of collaboration with France on supersonic civil aircraft was being explored; in April 1960 Strang, together with Russell and Mick Wilde, became involved in discussions with representatives from Sud Aviation. The French had been studying a smaller aircraft carrying 60-70 passengers over a range of 1900 nautical miles, whereas the British team envisaged a much longer transatlantic-range aircraft carrying 130 passengers, so there were substantial differences. Nevertheless, collaboration continued with Bill Strang as Chief Engineer, Filton Division, BAC, playing a major part, ably assisted by Mick Wilde.
At the end of 1961, French and British ministers directed BAC and Sud Aviation to formulate a joint project. These studies concluded in January 1962 that it was possible to have two aircraft designs with a great degree of commonality in research and development tests, structural components, jigs and tools, and engines. Two general arrangement drawings were submitted, both signed by Strang and his French counterpart, Servanty.
By November 1962, a very detailed Anglo-French Governmental Agreement regarding the development and production of a civil supersonic transport aircraft was signed in London; there was a supporting agreement between BAC and Sud Aviation. Because Britain, with a French deputy, was to take the lead on the engines-the Bristol Siddeley Olympus-France was to take the lead on the airframe with a British deputy. Thus Servanty was appointed Director of Engineering and Strang his deputy. They had a team of six, three British (Wilde, Douglas Thorne and Douglas Vickery) and three French (Gilbert Cormery, Étienne Fage and Jean Resch), to help them control the design in more detail.
Fortunately, the French and British teams had separately come to the same general design principles, namely a mainly aluminium alloy structure, which dictated a maximum cruise speed of approximately M = 2, and a slender delta-wing planform based on the separatedflow principle. However, there was still a major difference on range, the French proposing a medium-range version and the British a longer transatlantic-range version that resulted in a larger, heavier and more costly aircraft. In this situation, Bill Strang's characteristics were invaluable.
One of his colleagues has said that to work with, and under, Bill Strang was a great privilege. He could quickly distil the essential parts of any problem and come to the right conclusion. Although he was highly efficient, even ruthless, in exposing any flaws in your case, he would do this in the nicest possible way. His decisions and advice were respected by all who came into contact with him, including the French. By 1964, after discussions with the airlines, although the French team had been allocated the lead on airframe design, Strang and his British colleagues had persuaded them to drop the short-range version and to adopt the longer-range and heavier transatlantic version, which required a 20% increase in wing area. By April 1965 metal was being cut for the prototypes.
It was President de Gaulle, in 1963, who was the first to use the name Concorde but the British spelling remained Concord until the end of 1967. In June 1963, the first airline sales options were agreed. However, before even any test-flying of the prototypes could begin, a very large ground-test programme had to be completed, involving not only the usual structural and mechanical tests but also taking account of kinetic heating. This heating varies across the surface of the aircraft from a maximum of ca. 127°C at the nose and averaging ca. 90°C when the aircraft is cruising at M = 2, even above 50 000 feet. At slow speed, the aircraft had to endure temperatures substantially below freezing.
Concorde also carried and required much equipment, a good deal of which had to be specially developed, and all the in-flight equipment and systems had to be proven safe under conditions corresponding to the above wide range of temperatures. In addition, many equipment companies in both countries, encouraged by their governments, competed for the contracts. Dr Strang said:
The wrangling over equipment selection in the early days was a terrible piece of organisation, one of the black spots in the running of the programme. The basic mechanics of the organisation were cumbersome and the national considerations added a further difficulty. BAC and Sud could make recommendations but, above a certain level, these had to be ratified by the official machinery. Sometimes we had difficulty in agreeing with our industrial colleagues, anyway, and all combinations of difficulty could be found in that procedure. It resulted in delay and in some choices which we did not agree with and which were later altered. That meant double development. I don't doubt that it was very difficult for the officials under all sorts of pressures and a tremendous amount of lobbying but it didn't work at all well.
There was also a great deal of debate about which country should benefit from any links with American equipment companies.
Much of the airframe structure used components machined from solid forged, extruded or rolled billets and this required several different types of expensive, new, computer-controlled machine tools. However, assembly was easier as a result. Except for final assembly, manufacture was not duplicated.
In parallel with the airframe programme, there was a very large and technically difficult Rolls Royce Olympus engine programme that involved not only detail and bench testing but also flight testing in a Vulcan bomber. In addition to the four engines, the nacelles, variable intakes, jet nozzles and thrust reversers were in themselves very complex items requiring many special materials, and their coordinated and largely automatic movement needed complex control equipment, bearing in mind that a 1% gain in efficiency could in principle lead to perhaps an 8% or 9% improvement in payload; Strang made a major contribution to this work, as he did to several other technical problems.
In spite of all the technical challenges and international debate and after extensive ground testing, the first prototype Concorde, 001, flew on 2 March 1969 at Toulouse and the second, 002, flew on 9 April 1969 from Filton to its flight test base at Fairford, a former US Air Force base with a good long runway. In June 1969 both prototypes made their first public appearance at the Paris air show. Later that year, M = 1 was reached; the first airline pilots flew it, and government authority was given for three more aircraft.
In the following year, as part of the French government's industrial rationalization, Sud
Aviation formally became part of Aerospatiale. Fortunately, this did not cause any problems, although a number of concerns were surfacing in relation to cost. However, by 12 November 1970, both prototypes had flown satisfactorily at M = 2 and demonstrated that a major design objective had been achieved, but much development remained to be done because the prototypes required intermediate stops to achieve the normal transatlantic sectors with adequate fuel reserves. At the end of the year, Dr Russell, the original inspiration behind the project, who had persuaded Bill Strang to return from his research in Australia, retired. In 1971, although the US Congress cancelled the US supersonic programme, four more Concordes plus long-dated materials for a further six were ordered. This faith could be justified because the hundredth flight at M = 2 was logged, airline pilots flying some, and 001 made an intercontinental flight to Dakar and completed a tour of South America. In December, Concorde 01, ordered at the end of 1969, made its first flight from Filton to Fairford, a very good achievement by Bill Strang and his colleagues.
Given that they were more than doubling the cruising speed of civil aircraft in one step, the Concorde partners continued to make good progress so that, by the end of 1975, Concorde had received both British and French Certificates of Airworthiness and deliveries to airlines had started. The aircraft continued to achieve many notable flights, mostly halving transoceanic flight times, and by mid-January 1976 both airlines were operating passengercarrying services.
Unfortunately, the Russians had many difficulties with their 'Concordski', crashing one at Le Bourget in 1973, and could not achieve either the performance or the essential reliability; the US Congress had stopped the US civil supersonic transport programme in 1971. These two events resulted in many route denials, particularly over key areas for round-the-world routes, thus adversely affecting Concorde's operating economics. However, the USA and the South American states were helpful.
The final limiting factors were cost and utilization. No one, not even Russell, had correctly forecast the enormous cost of developing and manufacturing to civil safety standards an aircraft that more than doubled the operating speed of existing civil aircraft to over twice the speed of sound. After much discussion it was, in brief, decided to give the aircraft to the airlines at no capital cost but to share the operating surpluses, with the larger share going to the government. In addition, the number of passengers willing and able to pay well above normal airline first-class fares on the small number of routes available was limited, so utilization was restricted. Nevertheless, sufficient numbers of passengers found the timesaving, comfort and cachet of flying in Concorde worthwhile, so the aircraft generated a small operating revenue surplus, but nowhere near sufficient to service the capital invested.
Because of these limiting factors, production was restricted to 16 aircraft; this posed many problems for British Aerospace and its suppliers. Sales forecasts and production planning, which were not Bill Strang's responsibility, had been grossly over-optimistic at 36 aircraft per year, and drastic action had to be taken to stop the Filton and Hurn factories from being overloaded with complex and expensive machine tools intended to deal with the large number of components machined from solid billets on each aircraft. Fortunately, the increasing production of civil and military aircraft at other BAC factories, much for export, was able to absorb a good proportion of the surplus machine tools.
It is a tribute to the quality of the engineering and management in which Strang played such an important role that, in spite of the huge technical advance, there was no serious Concorde accident in 31 years of flying, of which 24 were carrying fare-paying passengers, until the dramatic crash of an Air France Concorde on 25 July 2000, after taking off from Orly Airport. Even taking full account of that accident, many commentators have remarked that Concorde's safety record has been very good.
In recognition of his work on Concorde, Strang was awarded the C.B.E. in 1973 and was elected a Fellow of The Royal Society in 1977, an honour that he greatly valued. He served on several of the Society's committees.
In 1978, Strang was appointed Deputy Technical Director of the whole of the Aircraft Group, military and civil, of the recently formed British Aerospace, encompassing all significant British fixed-wing aircraft with a high proportion for export and a large number of employees at home and abroad.
When he retired from British Aerospace in 1983, the Civil Airworthiness Authority offered him the position of Chairman of the Airworthiness Requirements Board, for which he was ideally suited and which they had held open for him for a year. He had been a founder member since 1972 and remained their Chairman until 1990.
R
In later years, soon after he had left Filton, Bill began to suffer ill health but this did not stop him enjoying life to the full. Although he inevitably had to curtail his sailing activities, he and Margaret devoted themselves to creating a delightful garden at their retirement home in Castle Combe. Bill also indulged in mental as well as physical exercise, gaining an Arts Degree from The Open University, studying topics such as 5th-century Athens, Shakespeare, biology and oceanography.
Bill and Margaret finally moved to Wedmore, principally because of its milder climate, being south and in the lee of the Mendip Hills, which was beneficial for Bill's health. There were also old friends and family nearby because Bill and Margaret had lived in that area when Bill was working at Filton. They both enjoyed planning another new garden.
His declining health was due to a weak heart muscle. In his early eighties, a pacemaker and a triple bypass helped to relieve the muscle but nothing could deter his love of life-as he used to say, 'Every day is a bonus', and until the end he lived life to the full and never complained.
L 
Bill kept his boat at Salcombe but was a cruising man at heart and the family cruised extensively to Brittany, Ireland, Holland and Spain. From early days, gardening was also a great joy. On retirement, he became an active member of the Wild Flower Society and many holidays were spent walking the countryside and attending courses with the Field Studies Council. Other holidays were spent in Europe, walking with the Ramblers Society and similar organizations. He loved the countryside and, just before he died, he and Margaret managed to walk along the River Barle, between the Tarr Steps and Withypool, in North Devon.
He and Margaret also skied until his heart operation. In the words of his doctor at his thanksgiving service, ' A gallant and long fight against a failing heart'.
